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subject signed "Justice," which had appeared in E~t(ti'~ec,'i~..(t, he had 
received a communicatiou fl'om Mr. J,mes, of the E(lgar Thomsou 
Steel Works~ in which he stated that he (Mr. JoLms) had made iris tirst 
experiments on the use of" steam in this way in 1;875. The fh(;t was 
that the same idea had evidently o(;cm'red independently to Mr. Jones 
and Mr. Considore. Mr. Davis then t)roceeded to explain a varie U of 
modes of fixing down the mould in which ingots were to be com- 
pressed, and he concluded by remarking that he was unaware of the 
use at Bolton of air under pressure for (.ompressing fluid steel. 

ON T H E  M A N U F A C T U R E  OF JUTE.  

By WILLIA~I ]~L:E~I[NG~ of  Barrow-in-Furness. 
Paper read before the Institution of Mechanical Engineers, at Barrow. 

While jute has long 1)een known to tile natives of Bengal, and 
largely used by them in various textile manut~tetures and for paper- 
making purposes~ its introduction into England is of comparatavely 
recent (late. 

In 1796 the East India Company imported some small quantities of  
jute, and afterwards continued importing it in small lots now and then~ 
but it made no progress whatever with the manufacturers of this coun- 
try. What  was thus imported seems to have been employed in the 
neighborhood of London in the production of door mats, ropes, etc. 
Portions of the samples, however, appear to have found their way to 
Abingdon, in Oxfbrdshire~ where there were a f~w manuilmturers of 
sackings and woollen carpetings. There it was spun, by hand, and 
used up to a small extent in some of their f~tbrics. The Abingdon 
manufacturem tharefore appear to have the credit of I)eing the first to 
employ jute in textile fabrics in this country. 

About 1833 some of the jute yarn thus spun at Abingdon was sent 
to Dundee, whece the matter attra,~te(l attention, and shortly afterwards 
was commenced at Dund'ee that manufacture of j ute, which has resulted 
in such an extraordinary development of this industry in Great Britain, 
Irehmd and the Continent. The increase in the consumption of jute 
during the last fifty years is most remarkable. The total export of 
jute from Calcutta in 1829-30 amounted to 20 tons, valued at 60/. ; it 
has now risen (in addition to the enormous consumption fbr m.'muthc- 
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turing purposes in Bengal itself) to upwards of 350,000 tons, or nearly 
2,000,000 bales annually, amounting in value to about 6,000,000l. 

Jute is mainly grown in Bengal and exported from Calcutta. I t  is 
sown in March and April and during the fbllowing three months 
attains a height of from 10 to 12 feet, while the stems reach from one 
to two inches in circumference. 

Shortly after the plant has flowered it is cut down near to the 
ground, tied up in bundles of from 50 to 100 plants each and "petted," 
that is, steeped in stagnant water from eight to tell days till the "bast" 
(or the fibre lying between the bark and the stem) cau be separated 
from the wood. I t  is then removed from the water and beaten gently 
against a board until, witt~ a little management, the native operator 
can strip off the whole from the stem without damage to either stem 
or fibre. The fibre is Lhen drawn through the water until all impuri- 
ties are washed or picked oft'. I t  is then dried in the sun, and, after 
having been assorted into different grades of quality, is exported, 
under various distinctive marks, in bales of 400 pounds each to Lon- 
don, Liverpool, Dundee, Barrow and other markets. 

Softening.--The jute fibre being of a somewhat harsh nature, the 
first process which it has to undergo after being released from the bale, 
where it is very tightly compressed, is that of softening. This is done 
by dividing the jute into stricks or handfills, and pussing these stricks 
through between a series of heavy fluted rollers, which, by crimping 
and crushing, and in a manner rubbing the fibres, render them sot~er 
and more yielding. 

The softening machine consists of tbur horizontal rows of fluted 
rollers about 9 inches in diameter and 2 feet 6 inches long, and ten 
rollers in each row. Each roller in the bottom or fourth row bears the 
weight of the tllree rollers above it, those in the third row are pressed 
by the weight of two rollers, and those in the second .row by the weight 
of one roller. The stricks of jute pass first between,~m pairs of rollers 
constituting the first and second rows, then return between the second 
and third rows, and p~ss lastly between the third and fourth rows, 
being delivered in a softened condition at the opposite end of the 
machine to that where they were introduced, and having been subjected 
during the process to an increasing weight as they entered between the 
different rows. The softening of the jute is at tile same time assisted 
by an operation called "batehing," i. % the sprinkling of the stricks 
with oil and water whilst they are passing through the machine. This 
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is done by having two cisterns, one containing water and the other 
conf in ing  oil, placed over the machine. Inside tile cisterns are 
revolving rollers which lift the liquids and discharge them over a 
scraper, or doctor, dropping them upon the jute as it passes between 
the rollers. 

Breaker-Card.--The jute having been softened, and weighed into 
bundles, is conveyed to the breaker-card. 

The principal parts of this machine consist of a cylinder 4 f~et in 
diameter by 6 feet wide on its working surfhee, covered with sharp 
steel pins inclined slightly tbrward in the direction in which the 
cylinder revolves, and of a nmnber of small rollers arranged round the 
peril)hery of the cylinder, each of these rollers being also covered with 
pointed pins. The strieks of jute are laid or spread by the attendant 
upon an endless traveling sheet, which conveys them to the first roller, 
called the feeder, and the pins which cover the surface of this roller 
enter the jute and carry it forward to the point where it comes in con- 
tact with the pins of the cylinder. The sure'ace speed of the pins of 
the feeder being about 10 feet per minute, whilst the speed of the pins 
of  the cylinder is about 2,000 feet per minute, the fibres, which are slowly 
presented and delivered b v the feeder, receive a severe combing or 
dressing from the pins on the cylinder befbre they are finally released 
by the feeder. The east-iron shell which encases the feeder tbr about 
~)ne-sixth of its eireumf?rence serves to keep the fibres iml)edded in 
the t~eder-l)ins , so as to prevent their being carried off by the cylinder 
befi)re being properly carded. A large quantity of the fibre, however, 
when struck by the pins of the rapidly revolving cylinder, is broken 
off and carried fbrward on the points of the cylinder pins, and it is t(~ 
straighten out, comb and split these portions that the other rollers, 
called workers and strippers, are apt)lied. 

The first roller that acts, after the fibres have leI~ the feed roller, is 
the worker. This roller, which is about 9 inches in diameter, is placed 
with its pin-points at a distance of from -1~ to ~ inch t~rom the l)oints 
of the cylinder pins. Tim angle of the. worker pins is very much 
more acute than that of~'thc cylinder pins, and incline(l in the opposite 
direction. The roller revolves in the same direction as the cylinder, 
but at a speed of only about 50 feet per minute. The ett~ct is that the 
fibres projecting from the t)ins of the cylinder are (iaught on the [~ins 
of the slowly revolving worker, and as the direction and pull of the 
cylinder pins tend to three the fibres on to the pins (,f the w,,rker, :~ 
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considerable portion is retained by the latter. The worker is in it", 
turn cleared of fibre by the stripper, a roller about 13 inches in diameter, 
which revolves at a speed of about 430 feet per minute ill the opposite 
direction t,, the worker, and, traveling with pins inclined forward, it 
strips the fibres from the worker an,l is afterwards it.self cleared by the 
still more rapidly traveling cylinder. 

The same process is repeated at the second worker and stripper, 
which are placed rather closer to the pins of the cylinder than the first 
two rollers. After passing the second worker and stripper, the fibres 
are carried tbrward t.o the dottgr, a roller about 16 inches in diameter, 
which travels in the same direction and at about the same speed as the 
worker, and has its covering similarly arranged, except that in the 
doffer the pins are rather finer and more numerous. The pins of this 
roller are set close to those of the cylinder, so that the whole of the 
fibres are caught by them and carried round to the two doffing-rollers, 
which take the jute from the doffer in the form of a continuous broad 
sheet or fleece. This thin sheet of carded jute, after it issues from the 
doffing roller, is gathered together or contracted from about 5 t~et to 4 
inches by means of a tin conductor, and it then passes through the 
delivery-rollers in the form of a continuous sliver, and falls into a can. 

The surface speed of the doffing and delivery-rollers is generally 
about fourteen times quicker than that of the feed-roller; conse- 
quently if  the jute be spread so that the feed-roller receives about 2 
pounds per yard, the sliver delivered into the can will measure about 
7 yards per pound. 

The tin rollers under the workers and strippers are to prevent 
the fibres, as much as possible, from falling to the ground wheu the 
stripper is clearing the worker. 

Fini.~her-Card.--The .jute sliver as delivered by the breaker card is 
not considered to be sufficiently carded for most purposes, and it is 
therefore neees~ry that the process of carding should be repeated on 
asecond machine called the finisher-card. The principle on which 
this machine works is exactly the same as that of the breaker card, 
but instead of only two workers and two strippers there are sometimes 
three, four or five pairs of these rollers, and the pins on the surface of 
the cylinder and rollers are finer and set closer to one another, so as to 
comb and split the fibres more efficiently. The finisher-card is fed by 
slivers from twelve cans from the breaker card upon an endless travel- 
ing sheet, similar to that used in the breaker-card, which carries them 
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forward to be acted upon by the cylinder oi the finisher in the sam(~ 
manner as the stricks of jute are acted upon in the brcakcr-('ard. It 
will be understood that the slivers as delivered by the hreaker-card, 
although continuous, must necessarily be rather irregulal', i. % thicker 
in some parts than others, but by putting twelve of these already par- 
tially carded slivers through the finisher together, a kind of average is 
struck and the slivers delivered by the finisher card are much more 
regular and even. The "draft," or proportion of speed between the 
delivery roller and feeder of the finisher-card is about 16 to 1, so that, 
being fed by twelve slivers, each measuring about 7 yards per pound, 
and these being subjected to draft of 16, the sliver delivered by the 
finisher-card will measure about 9~ yards per pound. 

Drawing-Frame.~The next process after carding is to have the 
fibres of jute drawn out straight and laid parallel alongside one 
another, and this is accomplished on a machine called the drawing- 
frame. 

There are several kinds of drawing frame, all intended to produce 
the same results, but the kind most in use is the system called the 
"spiral gill drawing-frame." In  this machine the slivers, which have 
been delivered into the cans from the finisher card, pass over a con- 
ductor plate and thence between three rollers, which are called the 
retaining-rollers, and are in fact the feed-rollers of the machine. Just 
in front of the deliver)- side of these rollers is a series of traveling 
bars on which are fixed hackles or gills, i. % brass stocks with steel 
pins standing upright in them. These bars, with the gills attached, 
travel forward from the retaining-rollers, carrying with them the jute 
fibres into which the pirls penetrate, their speed being the same as that 
of the retaining-rollers, or just as much faster as will insure that the 
slivers arc kept tight and do not rise off the pins. The bars are pro- 
pelled by means of two longitudinal screws, one at ea(.,h end of the 
bar, cut at a pitch varying from 1½ to 2 threads per inch. ~t'he end 
of the bar which enters into the thread of the screw is beveled to the 
angle of the thread, so that the body of the bar and the pins are quite 
vertical, whilst the end fit~ the spiral, and there being one bar in each 
thread of the screw, when'the screws revolve the bars glide tbrward, 
supported on steel slides. These screws are called the top screws, and 
the length of their threaded part is made sditable ibr the length of 
fibre, say about 10 or 11 inches for carded jute. As each bar arrives 
at the front or further end of the top screws it drops from the slide 
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which has been supporting it in position into the threads of two bot- 
tom screws placed exactly under the top screws, cut to the same hand~ 
.but revolving in a contrary direction. These bottom screws accord- 
ingly carry back the bar, supported on bottom slides, and with its pins 
still uprigh¢, to the other end of the frame, where the thread of each 
screw is terminated by a projecting cam, by which the bar is lifted 
up into the top screw again, close to the rdtalning roller, causing the 
pins of the gills to penetrate the sliver which the retaining roller is 
delivering. Thus a continuous forward travel of bars is nmintained 
for 10 or 11 inches in length in front of the retaining rollers, moving 
at what is practically the same speed. 

At  the front or delivering end of the screws, where the bar drops 
out of the sliver, are the drawing-roller and the pressing-roller above 
it, the former being made of steel, about 2½ inches in diameter, and 
the latter generally of cast-iron covered with leather about 8 inches in 
diameter. These rollers, which are pressed together by means of 
weighted levers, move at a speed about six or seven times greater than 
.the retaining-rollers or gills ; consequently the fibres, when delivered 
by the gills as the traveling bars drop from the top to the bottom 
screws, are seized between the rollers and drawn away from the pins of 
the gills, which act as a kind of comb, holding them back and insur- 
ing that they do not enter the bite of the rollers in a crossed or tangled 
state. 

The length of each traveling bar is about 3 feet, and there are fixed 
~on it four gills, each 6 inches wide on the pins. Each set of bars and 
gills: with its retaining and drawing-rollers, conductors, etc., constitutes 
what is called a carriage; and drawing-frames are made with one~ 
two, three, four or five carriages. Thus a drawing-frame of two car- 
riages, and four gills per carriage, will have eight sets of gills, and as 
two slivers from the finisher-card are supplied to each gill, the number 
of' cans at the back of the machine will be sixteeu, Assuming the 
speed of the drawing-roller to be six times that of the retaining or 
feeding-rollers and gills, it is evident that the sliver delivered by the 
drawing-roller will t)e six times longer than when it enters the 
machine, and as there are two card-slivers to each gill, and each card- 
sliver may be assumed to measure 9~ yards per pound, the sliver com- 
ing from between the drawing and pressing-rollers will measure about 
28 yards per l)ound. But, tbr the purpose of completing the process 
.of straightening the fibres ~md laying them parallel, :t~ well as more 



Sept., 1880.] T]ze Man,q'~w~,'e of .1.~< 2!<, 

effectually equalizing the slivers, it is neeessary to put the jute throu~'h 
a second drawing-f~ame, and, therefore, it is more convenient to unit.  
the slivers from two gills upon a doubling-plate arranged tbr tile l)lll'- 
pose ill front of tile drawing-roller, and so to deliver the sliver fl.om 
all the eight gills comprised ill the two carriages through four pairs (,f 
rollers, called delivery-rollers, into four cans; the sliver ill each can 
will consequently measure about 14 yards per pound. 

The second drawing-frame is constructed in an exactly similar nmn- 
her to the first drawing-fl'ame, except that the pins ill the gills are 
rather finer and ranged closer together, and instead of the slivers from: 
two gills being united together in fl'ont of the drawing-roller, the 
slivers from each gill are carried straight from the drawing to the 
delivery-rollers and run into tile e:u 5 thus nmking eight deliveries 
fYom the machine. As there are two slivers, each of 14 yards per 
pound, put up to each gill, the sliver as delivered into the call t)'on~ 
this second drawing-franae, if the draft (m the machine is six, will 
measure 42 yards per pound. 

Rovi~ff-F~'ame.--The next machine in the system of preparin~ 
machinery is the roving-frame. The o[Oeet of this machine is to draw 
out still further the fibres in tile .jute sliver and wind them on bobbins 

i n  a fbrm convenlenl~ for the final process of spinning into yarn. The 
manner of drawing out tile slivers is exactly tile same as that employed 
in tile drawing-frames, but as only one sliver is put up to each gill il,l 
the roving-iYame, and that sliver measures about 42 yards per pol.md, 
narrower and smaller gills serve tile purpose, and eight gills ea~l 1)e 
fixed on ea('h bar instead of four, and ill consequence of the Mi,cers 
being so much lighter, the pins of the gills are finer and set closer 
together. The draf~ of the roving-frame is usually about ~even, so 
that the sliver delivered by tile drawing-roller of the roving-fnames 
will measure about 294 yards per pound. 

This is to() thin a sliver to deliver into a can, and for that reason r an4 
also fbr general convenience, the sliver is twisted slightly and wound. 
on to a bobbin ; in this form it is called "rove."  In order to twist 
the sliver into rove and whad it on to the bobbin, there are employed a 
spindle and flyer, constructed on the same principle as ill similar 
machines tor cotton and other fibres, but for.jute tile parts are larger 
and stronger. The number of spindles in a"jute roving-frame may 
vary flxml tweuU-fbur to sixU-fimr ; a v e  W usual number to put in 
is fifty-six, and "is there mus t  l)e a ~ill f,)r each spindle and flyer,:sevell. 
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carriages with eight gills on each bar are necessary to supply fifty-six 
spindles. The spindles with their flyers stand vertically in two rows 
in front of the drawing-rollers and revolve at a speed of about 600 
revolutions per minute. Inside the flyer, and turning freely on the 
spindle, is placed the bobbin which is to receive the rove. This bob- 
bin is driven by gearing independently of the spindle and flyer, but 
revolves in the same direction. The amount of twist given to the rove 
should be only just sufficient to give it strength to unwind from the bob- 
bin, in the sul)sequent process, without allowing the fibres to separate. 
Now, suppose the suitable twist tbr rove to be one turn per inch of 
sliver delivered ; then the speed of the drawing-roller must be arranged 
so as to deliver one inch for each 1"evolution of the flyer, and the speed 
of the bobbin must be calculated to be just sufficiently behind that of 
the flyer to take up the quantity delivered by the drawing-rollers. 
For  instance, the spindle and flyer make 600 revolutions per minute, 
the roller delivers 600 inches per minute, and the circumference of the 
bobbin shank is 5 inches, the speed of the bobbin will have to be 480 
revolutions per minute, or 120 less than the flyer, because by lagging 
behind to that extent the bobbin will wind up 120 laps, each 5 inches 
long, or 600 inches per minute. But, as the bobbin fills, the diameter 
on which it winds continually increases, and the speed nmst be dimin- 
ished accordingly. Thus, when the bobbin is nearly full, its circum- 
ference will be 15 inches, or three times what it was at starting; con- 
sequently the bobbin will trove to run only 40 revolutions per minute 
behind the flyer in order to wind the rove with one twist per inch. In 
order to wind the rove regularly from top to bottom of the bobbins, 
the rail on which these are carried is made to rise and tkll, so that the 
bobbin moves up and down inside the legs of the flyer, and the 
diminution in speed of the bobbin is caused by a projection attached 
to the lifting-rail being arranged to release a catch each time that the 
rail arrives at top and bottom of its traverse. ~he regulating motion 
is obtained from a bowl or pulley with a leather face, which is made 
to revolve by contact between two flat circular iron discs rotating in 
contrary directions. Each time that a catch is released either at top 
or bottom of traverse, the bowl is allowed to slide a little nearer to the 
centre of the two discs, whereby its speed is diminished, and in this 
way the speed of the bobbin is also reduced tbr each successive lap 
that is laid on. 

As already explained, the jute fibres in this slightly twisted form 
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are termed "rove." But fbr tile heavier classes of yarn (say when 1 
pound measures less than 400 yards), it is very usual to make the 
** yarn" on the roving-frame. To do this it is only necessary to increase 
the twist sufficiently to give proper strength to the yarn. 

Spinning-Frame.--The object of this machine, which completes tile 
first stage in jute manu£acturing, is to reduce tile rove which comes 
from the previous machine to tile required size and then to twist tile 
fibres together so as t() form what is known as "yarn ."  

The number of spindles in a spinning-fi'ame varies according to cir- 
.eumstanees, but for an average class of jute yarns, a very usual mnn- 
ber is sixty-four on a side, arranged in one row, at a pitch or distance 
from one another of 3:~ inches. Tile main parts of the machine are : 
the rack or creel for the bobbins containing the rove, the retaining- 
rollers, the binding-plate, conductor, drawing-rollers, thread-plate, 
spindle and flyer and bobbins to receive the yarn. The bobbins con- 
mining the rove are placed on pins fixed on the rack, and the rove is 
introduced through a conducting-plate between two fluted rollers 
pressed together, which form the retainingrollers; then :over the 
binding-plate and through a ua.row conductor into the bite of tile 
drawing-roller and pressing-roller, the former being made of iron 
and the latter of wood and pressed against the drawing-roller by 
means of steel springs. Tile drawing and pressing-rollers run at 
a surface speed considerably in excess of" the retaining-rollers, the dif- 
ference being regulated by change-wheels t .  suit the size of yarn 
required. We will assume the drawing-roller to be nmving seven 
times faster than the retaining-roller, so as to give a draft of seven. 
The slight twist which the rove has received in the roving-frame gives 
it sufficient consistency to hold together and pull the bobbin round on 
its pin, so as to supply the retaining-rollers, but when gripped at onc 
end between the retaining-roller and its pressing-roller, and at the 
other end between the drawing and pressing-rollers, tile latter pair 
moving at the quicker speed, the slight twist which tile fibres have 
received does not prevent them fi'om parting. Not being snpported 
bv gills, as in the ~' " " . draw.rag and roving-frames, tile row~ is made to press 
against the binding-plai:e in order to retain tim twist, and so prevent 
the fibres from separating too (!asily an(l~fr()m passing through the 
drawing and pressing-rollers in an irregular manner. 

By the draft of seven, the rove is ehmgated from 291 yar(ls per 
pound as it enters tile retaining-rollers to 2058 yards per pound when 
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it passes from tile drawing-roller. The fibres are twisted by the spindle 
and flyer in tile same manner as in the roving-frame, but the amount 
of twist given to the yarn is very nmch greater than that given to the 
rove, and the bobbin is re)t, as in the roving-t~ame, driven by wheels, 
but is dragged round after the flyer by the thread and is retarded by 
fi'iction sufficiently to wind on the yarn, the /¥ietion being regulated 
by the attendant to suit the strength of the yarn. 

In illustrating the action of these different machines, a certain 
weight of.jute has been assumed go be laid on the thcd-sheet of the 
breaker-card with certain drains and doublings in the separate subse- 
quent machine; the result of which would be to produce yarn known 
as " 7 pound," because each "spindle," or length of 14,400 yards, 
would weigh 7 pounds, but by varying the weight, drafts or doublings 
other sizes of yarn are produced. The finest yarns in jute, made fl, om 
the best qualities, are about 1:~ pounds to 2 pounds per spindle, or say 
about ~ pound per mile, whilst fi'om the eo=lrsest class yarn is made of 
which a mile will weigh more tha~l 30 pounds. 

The yarns, having been prepared in the necessary tbrms ibr the 
looms, are woven into fabrics of great variety', suitable ibr the 
requirements of every market in the world, and these tkbrics undergo 
various processes of calendering, mangling and finishing. 

Jute is the cheapest fibre known, and hence the w,ry general demand 
tbr.jute thbrics in every country. Jute manuthctures are now ahnost 
entirely used tbr the conveyance of grain, flour, rice, linseed, coffee, 
pepper, saltpetre, etc., as also for guano and all chemical manures, 
while in the export of the raw materials, cotton and wool, nothing else 
is now employed fbr packing. All makers of textile goods now 
use jute hessians and baggings ibr the packing of their nmnufactures. 

The finer qualities of .jute yarns are woven into fabrics suitable for 
the production of curtain cloths, tapestries, etc.; ibr thrniture pur- 
poses (such as the "Kalameib" now produced in the Barrow Flax and 
Jute Works) and for carpets, rugs, etc. They are also used largely, in 
combination with cotton, silk and woolen yarns, in the weaving o f  
nulnerous" ornamental goods. In tact, the list of the varied purposes 
to which jute, jute yarns and jute fabrics are now extensively applied 
is curious and remarkable, embracing, as it does, telegraph cables, wire 
ropes, oilcloth and linoleum manufitctures, ropes, twines, cords, etc., 
even down to artificial hair. 

The cuttings (or the few inches of hard fibre cut fi'om the bottom of 
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the plant in India) are now largely used by the paper-mallcxs in ~hi~ 
country, as well as in India, America and the Continent, and the 
wastes made in the general manufacture of.jute, which cannot be spun 
over again, come into value in connection with paper-making, felt- 
making and other purposes. 

This enormous and general demand has brought about a more than 
equivalent producing power in this country, in India and elsewhere, 
and during the past few years the jute trade has been suffering from 
the effects of this over-producti(m~ but as tile requirements of the 
world are increasing so rapidly, the improved demand must soon rectiI\* 
this unfortmmte state of things. 

D I R E C T  M E A S U R E M E N T  OF THE I N T E R N A L  RESIST-  
ANCE OF M A G N E T O - E L E C T R I C  M A C H I N E S  ~x MOTION. 

By T m  Du ~[ON(?EL. 

In  a series of articles Mr. G. Cabanellas has recapitulated the means 
that can be employed to investigate in an easy manner the best 
method of working, and the current  yielded by magneto-electric 
machines, and to allow of their being classified in the order of their 
merit. 

One of the greatest difficulties he has encountered has been the 
determination of the internal resistance of the generators, with the 
values that result from effects produced inside the generator while in 
motion, and which play an important part in the formulm deducted 
from the laws of Ohm and Joule. I t  has been known for a long time, 
from the researches of Le Roux, Jamin and Roger, that the resistances 
determined from the application (,f Ohm's fi,rmul~e to the con(litions 
in the e×periment do not correspond at all to tile real resistam.e of the 
generator in repose, and that the latter should be augmented in a large 
proportion. (See the "Exposd des applications ~le 1 ele~trmm~ of M° 
du Moncel, w)l.ii, p. 271.) 

I t  is then necessary t<t.de~ermine these resistances directly, so as to 
be able to state precisely'what causes are ill qperation, and t>om them 
to deduct practical eonelnsions, and it is this which Mr. G. Cabanellas 
has just done in his first work whic]~ he has ~abmitted to the Academy 
of Sciences. The difficulty was to avoid the induction produced by 
various causes which develop electro- motive forces in the wire of tile 
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